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Summary 

Total 89 patients with cervical ICA stenosis 
were treated by stenting. In 74 cases of stenting, 
we used our blocking balloon systems to prevent 
distal embolism. The morbidity and the mortali
ty rate was 4.5% and 0%, respectively. Two(3%) 
of 74 cases showed distal embolism when block
ing balloon catheter systems(BBCS) were used, 
while distal embolism occurred in four (27%) of 
15 cases of stenting without BB CS. On diffu
sion-weighted MRI (DWI), hyperintense areas 
were detected in seven (47%) of 15 lesions when 
we used BBCS only during postdilatation. On 
the other hand, use of BBCS during predilata
tion as well as postdilatation reduced hyperin
tense areas on DWI, which were detected in 
three (25%) of 12 patients. Our blocking bal
loon catheter system is a useful device to reduce 
the risk of distal embolism, especially when we 
use it during not only postdilatation but predi
latation. 

Introduction 

Distal embolism is one of the serious compli
cations of PTA/stenting for ICA stenosis, be
cause cerebral embolism may result in severe 
neurological deficits or death. To prevent the 
distal embolism, we have used our original 
blocking balloon catheter systems (BBCS) in 

stenting for ICA stenosis. We report clinical ex
perience of stenting for 89 patients with cervi
cal ICA stenosis and our recent method where 
BBCS is used during predilatation as well as 
postdilatation 

Patients and Methods 

Stenting for cervical ICA stenoses was per
formed for 91 lesions of 89 patients between 
January 1997 and November 2001. In 74 pa
tients (76 lesions), we used our blocking bal
loon systems in order to prevent distal em
bolism. In 37 cases (37 lesions), we utilized 
BBCS only during postdilatation after stent im
plantation, while BBCS was used during predi
latation as well as postdilatation in late 38 cas
es (39 lesions). 

Stent placement was performed under local 
anesthesia via percutaneous transfemoral 
route. Our blocking balloon catheter we usual
ly use has a monorail type catheter tip on the 
silicone balloon and a 0.014" guide wire can 
pass the lumen of the tip. Briefly, we passed a 
0.014" microguidewire across the stenosis and 
then advanced the blocking balloon catheter 
through the stenosis along the microguidewire. 
After predilatation, a stent delivery system was 
navigated over the microguidewire and the 
stent was deployed. 

When significant stenosis remained, postdi-
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Figure 1 Angiogram before stenting for right severe ICA and CCA stenosis. Left and right picture shows AP view and lat
eral view of angiogram, respectively. 

latation was performed under the use of BBCS. 
After postdilatation under flow arrest with 
BBCS, another 4 Fr catheter that had been 
placed in the common carotid artery before 
was advanced just proximal to the distal block
ing balloon. Immediately blood in the ICA was 
aspirated and flushed into the external carotid 
artery through the 4 Fr catheter, then we de
flated the distal blocking balloon and restored 
the blood flow. In early 37 cases (37 lesions), we 
used BBCS only during postdilatation de
scribed above. 

However, in late 38 cases (39 lesions), we 
have used BBCS during predilatation as well as 
during postdilatation to reduce the hyperinten
sities on diffusion-weighted MRI after the pro
cedure. Immediately after predilatation with 
BBCS, the debris particles were washed into 
the external carotid artery with saline injected 
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from the lumen of the PTA balloon catheter. 
We used SMART stents, Wallstents, Palmaz 
stents and Acculink in 59,24,7 and one patient, 
respectively. Angiography, conventional MRI 
(diffusion-weighted MRI in the possible cases) 
and CT scan were utilized to detect infarcts due 
to distal embolism. 

Results 

1. In 89 patients (91 lesions), the mean steno
sis rate before and after stenting was 80.0% 
and 7.7%, respectively. Morbidity was 4.5% (4 
cases), which included 3 cases of TIA and one 
case of infarct due to distal embolism. There 
were 1.1 % of neurological deficits at 30 days. 
Mortality was 0%. 

2. Restenosis occurred in two cases, at the 
rate of 3.0%. Ipsilateral stroke rate was 1.1 % 
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Figure 2 Angiogram after stenting for right severe lCA stenosis. Left and right picture shows AP view and lateral view of an
giogram, respectively. Both BBCS during predilatation as well as postdilatation and the PTA balloon with sufficient size, are 
utilized in this case. 

because one patient with the restenosis showed 
TIA. The patient was successfully treated by 
PTA. 

3. Distal embolism occurred in two cases 
(3 %) of stenting with the BBeS and there was 
no neurological deficits at 30 days after stent
ing where BBeS were used. In contrast, distal 
embolism occurred in 4 (27%) of 15 cases of 
stenting without BBeS and one patient showed 
neurological deficits at 30 days. Whether the 
BBeS was used or not, significantly related 
with distal embolism (Fisher's exact probability 
test: p = 0.0062 < 0.05) 

4. In 74 cases of stenting with BBeS, 30 days 
morbidity, permanent deficits and mortality 
was 1.4%,0% and 0%, respectively. In contrast, 
30 days morbidity, permanent deficits and mor
tality was 20%, 6.7% and 0%, respectively, in 
15 cases of stenting without BBeS. 

5. We performed DWI in 15 patients (15 le
sions) after stenting using BBeS only during 
postdilatation (37 cases). Seven of 15 lesions 
(47%) showed hyperintense areas on DWI. 
Therefore, to reduce the hyperintensities on 
DWI further, we began to use the BBeS rou
tinely during predilatation (38 cases). In this 
new method, hyperintense areas were detected 
in three of 12 patients (25%). In 37 cases of use 
of BBeS during postdilatation, 30 days mor
bidity, permanent deficits and mortality was 
2.7%, 0% and 0%, respectively. The mean 
stenosis rate before and after stenting was 
77.8% and 9.9%, respectively. In contrast, 30 
days morbidity, permanent deficits and mortal
ity was 0%, respectively in 38 cases of use of 
BBeS during predilatation. The mean stenosis 
rate before and after stenting was 81.2% and 
5.5%, respectively. 
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Discussion 

To date, various cerebral protection systems 
have been developed to prevent distal em
bolism 1.7, because it is one of the most serious 
complications associated with stenting for cer
vical I CA stenosis. Theron et Al reported excel
lent results of stenting with cerebral protection 
using a flow-guided latex balloon catheter. The 
embolic complication rate decreased from 8% 
without cerebral protection to 0% in cases of 
PTA and 2% in cases of stenting with the pro
tection 1. In this study, distal embolism reduced 
from 27% to 3% by use of our BBCS for stent
ing. We suggest that the blocking balloon 
catheter system is useful for preventing distal 
embolism during stenting of cervical ICA 
stenosis. 

In addition, our protection system has an ad
vantage that the blocking balloon catheter can 
cross even a severe stenosis, whenever 0.014" 
microguidewire can cross it. Therefore, we can 
use the BBCS even during predilatation for 
high-grade stenosis (figures 1,2), though the 
flow-guided protection balloon catheter seems 
to be difficult to cross the severe stenosis. 
Based on the results from diffusion-weighted 
MRI after stenting, the use of BBCS during 
predilatation as well as postdilatation probably 
reduced distal embolism further. Moreover, de
spite of the more complex procedure, the use of 
BBCS during predilatation did not seem to in
crease 30 days morbidity, permanent neurolog
ical deficits and mortality. Therefore we recent
ly use our BBCS not only at postdilatation but 
also at predilatation to. avoid embolic compli-
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cations. We also chose the sufficient size of the 
PTA balloon catheter for predilatation, which 
results in feasible stent delivery and larger lu
men following stent deployment. The predilata
tion using the PTA balloon with almost same 
size as the normal diameter distal to the steno
sis probably reduce the frequency of the post
dilatation, which might be a high-risk proce
dure causing distal embolism. 

To summarize, both use of BBCS during 
predilatation as well as postdilatation and use 
of the PTA balloon with sufficient size are ef
fective for reducing distal embolism. 

Recently filter devices have been developed 
for cerebral protection during stenting for cer
vical ICA stenosis 6.7 . This device seems to be 
useful in the patient without tolerance of tem
porary ICA occlusion for cerebral protection, 
while the intolerance may be a problem in the 
use of BBCS. Although there are several prob
lems to be resolved, for example, unclear ap
propriate size of filter pore for catching the de
bris, filter obstruction or flow arrest caused by 
a lot of debris, vascular injury due to rigidity of 
the device and so on, future developement of 
the filter device may make cerebral protection 
safer and more feasible. 

Conclusions 

Stenting with BBCS for cervical ICA steno
sis is an effective treatment with low morbidity 
and mortality rate. Both predilatation and post
dilatation using BBCS are useful techniques 
for reducing risk of distal embolism. 
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